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ABSTRACT : 

PROBLEM TO BE SOLVED: To reduce the cost by scaling down the chip size of a flash 
memory, etc. 

SOLUTION: In a semiconductor storage device such as a NOR- type flash memory, etc., 
fundamentally composed of constituents of memory arrays MARY in each of which two- 
layer gate structure type of nonvolatile memory cells are arranged in substantially 
lattice form, when one hand of a row selection signal lines BLLO and BLRO in a pair 
or the like arranged between two memory blocks BBLOO and MBROO in a pair or the 
like is used as a bit line, the other hand is used selectively as a source line. 
Hereby, the row selection signal lines BLLO and BLRO or the like are doubled as a 
bit line and a source line, whereby the required selection signal lines of a memory 
array are reduced sharply. 
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* y 7 w zm-tt z t i m.t ?z *mmz&$i 

7d -y ? $rfflfi£-f SHlt^gtiT)^ * 'J -fe^^O y&t>* 

y-xa. Mtb-tzwt'y mRirwv-miz* 10 

[ffi#«3] _hlLX*y7ov?<i. fT#|6]C|igig-f 

afc-raws* i xttM** 2 o^ttie^a. 

[0001] 

imm±.vmmm\ z<mmt^mmskmm 
<y xm^zmm vzm^Mmsmvmri . 30 

[00 02] 

m?mzG!m.ztix%&**07U4 zzvmzmtfL 

WZtukffi&W** y-fc/U Soffit bT** y /n », 

? fc^MM u , * y ro •/ ? * flidw- 6 wmsr>* * 
y*/uob'M x&tfy-x£-9-7hv hn&tft-yy 

-X||^-?-ixm*3ffi£^-L7tV^^yT (NOR) 

y«. ExLTEgSiiS^-H^, tfyMUttfy- 40 
X&JrfS*.. $^»{Cb'yhiSX«iy-Xtlt^SitJt 

^ * y 7 o y y o-9-y t' y h itx^y y -xu t <m 
*aiRWfc«s^r4fcft<^a«?MosFET (^a^t: 

OSFET?: l/tlBS?- h2«JM&* h y yi?X?V> 

w&b-tz) zmtz>. 

[0003] 
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iltJ:oT77y^a^ty«0ffi3Xb flsMM» £ 5 ft 
[0 0 04] ,ICOf&BB<7)@9<)Ji s 75 7i/i>t'Jf(7) 

^s^fiiigs^-yy-y^x^iii/ht, -?-<d{£=jxi- 
[0005] zco^m^>wm^^mz^cmcomtm 

[0006] 

<m*)x-hh. -rzb-h, 2My-hmmiv>*mm. 

y *n^&*n«& ; F#fciM3iifc.x t y £-e 
os«^*t-ri»yrM7 5 -y>-^* 

£^%ixtz--}t<7#\mim*mb&w±&x* y ya 

•y y^MMKESSiiX: 2*<7>?J£#?fs-SHSSl£ h'y 
[0007] 

x/v-xmt Lxmrnt, y rw ^wsiM^ffi^- 

5fc«>. JTW.7 7'yy^'Ji 

[0008] 

[Htlfl] H 1 fcli. i<05ffl*«jSfl!3*ifc 75-/yi 

^ ^ y <?)-3istPj(7)y o -y ^ m&fjkZivc v ^ „ 

H2fc(i. HKo^^-y^-i^tyt-i-^ix^^tyr 

* 'J 7X3 >v7m*-'& V&fRXf&M* * 'J 7 o >y 

^ is^aj imzmz>&wmtfzti?tuf;ztix . 
Mas (ffl«MMos )■ m^mffi^js^iti; o . » 

JS&i' y n J: o & 1 ffl<o^fl^«±fc:^fi!c§ix 
&tz. 03~H6-C'«. ^^yyo-yy'MBLOO 

StXM B R 0 0 £W£ftftW3t«P!£aitf>6#« -e<7)fli!0 
y yo -y tro^Ttti^i: R-flUSk 

[0 0 09]ilCfcUT, Cc0HS6Mc07 5 yv-A^ 

•^MARYfi. 02tC^?flSJ:-3t. 2x (m+1) 
X (n+1 ) fflO^*yyD-yt?MBL0 0~MBL0 
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n&^LMBLmO—MBLmn&^tftMBRO 0~ 
MBROn^LMBRmO-MBRmnJii.S. CI 

yro^li* ff*|fiit:lWS-r*zo*«*h. 

oauf m b r o o rnvmrn , -nvmwmwk'it 

9t'y MSlBLLO&tfBLROfc^LBLLn&tfB 

[00 10] ZZX\ *%!/7L"fMARY£JM»-6 
^fJ/D-y^MBLOO-MBLOnir^LMBLm 
O-MBLmn^WtMBROO-MBROn^L 
MBRmO-MBRranii 0 3 <T)^ t 'J /n 7?MB 
L0 0&tfMBR0 0Ctt^LT^£*i6J:'5fc. 
WtffiSSfUtp + HICD2Jfy-hfl|}lIb<*: 'J-fc/V 

* ^ 'J 7o -y ? M B L 0 0 &V M B R 0 0 iMK&ib 
6. 

[00 11] ^Uyn-y^MBLOO&tfMBROO 

-KRWL0 0~-WL0p£2SItS£Sfu fOHW 
y&U'y-X(i, *fJ&«.-9-:7tf<yMRSBLLfttfS 
BLRfc&V^^/y-XlgSSLL&tfSSLRfc:-?- 
ft?;hJ-jl»&§*lS. £0)7^ -r/t'-yhHSBL 
LfttfSBLRtt. ttjfrf.g.X-'f >yf-#aot ONf-V 
V*;HVI O S F E T N 1 Xfi N 2 Sr^ LTttJfrfS t* -y 
h^BLLOXtiBLROtCftii^^ill,. *fc, ^ 
^iJ7'Q. y ^MBL0 0c7)-tf7'y-X«iSSLLti > *f 
je-f^X-f •yf-^So^ON-fA-y^/HVIOSFETN 

3£*L-Cfc»9t:yh»BLR0eaa«r£3iU * 
^yyn-y^MBROOcO^yV-XHSSLRii, *t 
j£-f6X-f -yf-^ao^ ONf-vV^HVIOSFETN 
4 LT£fl!lcOt'-y «BLL 0£&ifigr&Sil£. 
MOSFETNlS.VN2c7)y-ht4. ttJfrT & 7o -y 
7mlRISBSA0C*a^^$il. MOSFETN31 
If N 4 toy- Mi. ttJC-f « TO y ?a$UKB S B OX 
(iB SCO fc**l<f*l#HI&£3 ftS . 
[00 12] UTWMARYSrfii^tSV-HiS 
WLOO-WLOp^LWLmO-WLmp, 7n-y 
?jM!R$|BSA0~BSAm, BSBO~BSBm&f> 
WcBSCO-BSCmti, ZOttlZte^XXTVU 

SiRl^rt^Sfti.. 4fc, b'yhSBLLO-BLL 
n^WCBLRO-BLRnli. -ecO±*{CfcV^T V 

\,\X*>AT>7SAizm&Ztl&. 
[00 13] X7HWXr3-yXDt«i. XTh'l^X 
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A.y 77XBKi + lt'»; N<0lW7* F U-Xft^X 0 

G*^rtSP«EVP2. VP3&WN3*«flaftSil 

*. stfc, y-xffismffijmiHiJ&svctcii. ytk 
Yotfmzhittuz. ?4 sy^^miSTG^ 

jK>rt«WEVNl&tfVN2#ffi|fr$*l*. 
10 tyxr^SAtli, ;$M Svy^HIKTG*>#>rt 

BVGj&^rtSWEEVPltfffiteSfii. XTKl'Art 
•y^rXBtCJi, ^Jg^AXO-AXi SrtfLTXT 

Kuxft^AXO-AXitfflt&Si-u ^-f ^y^m. 
[0014] £*>s»tWc;Bvvc , *^rvrsA 

{4. n+1 f y hcOr-^V^X^DR^r-g-tf. ifiO-fe 
yXT>-rSAtfO#t*>yh<7)-*<7)Aai7iy-K{i. ^ 
t 'J T W MAR Y<?>ttmt$> t'-y MSB L L 0~B L 

20 Ln$>|,V^BLRO-BLRntc:i§llRWC^$iX, 
*<OflW<DASWl./-K«:, YX-fyf-YS£}YLT8 
t'-y h-f^m^Zr-^^XD B 0~D B 7(Cgi^£ 
ill. YX-* -yf-YStti, YTK^Xrn-rYD** 
<aH*$*t^Vl ( n + 1 ) /8t'-y h<7)t'-y Mggffili 
^YSO- YS q*>'$i&£il& . YTHUX-fa 
-nDdi, Y7VWA 7 7rYBKj + lb'-y 
bOfi$7KUXf=^Y0~Yj iMS^ 
^m08STG^/i>rtaiI$lJWfI^CE*^?*l&. § 
Y7HWA'»/7rYBCIi JUSSg^AYO— 

30 AY j Sr^LTYTh'UXfl-^AYO-AY j * { tti&§ 
*U 5V/»£0ttTG*»fcrta»!W«-»ALfcH 

DB0~D B7(i, V/l^7I^^MX<D-;frOASWj 
HfdS^SWktfct, t-H3yhD-7MC<0 

-^(4, ^gP^R/BB^TUr-f • t'v-fl-^R/ 
BBt^rS. $^,(^ r'-^Aai^lMl88IO(7)ffl!^coA 
40 TjiSmi, »«-fSr-^Aa}*<ffFIO0~IO7fc 
$g^$tLl». ^7t, -?/H-rP?^MX«2 s 
y^EISST G*> <i>rt»J{8ft^ C M D . 
[00 15]^fe. rtgRfJffllft^CEti, 7 5-yi/a^ 

ty^-y^^-^Ht^-cEB -en*>'* 

»t §^5 1 ZMtR.mznVUOl't §ix§ ivb^iK 

^•ECJS, 77 7^*'; H "Ca*i«BS i 
50 2tl& t %nisL<r>9A % V7Xm<mz>\A V«JVt S 
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iu rtfiWWttwctt. 

WWVmt £it* t mfe<r>? 4 5 ytrcWR 
mz;^w<j\,tZtiZ>. Mffvpi, vp 
2&u'VP3(i, ttOHRSfifrv^ «vWi+l 
v, +6VRV+lOVtZti. rtSMLEVNi. vn 

2&t>'VN3Ji. -tit-fiX- 3 V. -4VatA'~10V 

fcSii*. 

[00 1 6] XTFVXK-y^rXBfcL TYVX\-)) 

AXO-AX i £rtaWWWt#AL(CftoTtt , J&*s 
fiHWifcfcifc. £ixG>«0X7KUX«#£tfcfcrt 
SBTFUXffi-^XO-Xi £»j£LT. X7h'l/Xf3 
-rXDtCttfWS. tfcs X7Kl/Xf3-nD 

Xfi-tXO-X i t^OTl-J MAR 

YO^-K&WL 0 O—WL 0 p^r^LWLmO~WL 
mp, yo-y^gitfSIBSAO—BSAm, BSB0~ 
B S B m^rWt B S C 0-B S C m£ gfiftftWCJ9r5t<7) 

[00 17] 7-Xg«mB?H8[!]S8SVC«:. 

rtasr h uxft^- y o &T/ftam»m^ Ectaot. 

^tUTU-f MARYcoh' y hlgBLL 0— BLL n3r 
WCBLRO-BLRn^ SSWlCBr^SSlXtt* 

miv^tth. t£. ty^7>7SAii, *^y 

TWMARY<0»RS*lfc7-HttHIS^Sit*n + 
lJI^;<*y-fe/PMC*>£,ttJS&-f|>h'-y MgBLLO— 
BLLni)*^{iBLRO~BLRn$-^-L-Ctfi^$it 
*tt»SBtfll^*««LT, YX4v1-YSfrt>~?)V* 
7\s7VMXWt-?\SV)®KI Ofc:frLT8ty 
h-fo^UT;Wcai*-t*f:i:tt:» t-*ASMjI38& 
I 0*>^>7/l/f7L'?tMXai;YX-< 7fYS^L 
TvUTMwA^^itSS^ii^f-^^lX 1 ?^. 
«W*HI#WC K&oT-X * 'J T l^f M A R YcDStR£ 
ixfcV- K«Ct§£-3it* n + 1 fflCD* * y -fe/VM C (C 

y r^Aaj^iif^$:ii«-r§^i6, yt k u*;<. y 7 r 

YBii rt*IWffffi*D C fc« -> T S?T H Y 0 

~y j *mtt*im&mfr?. 

[00 18] b^hX\ yy-y^A^t^Jtim^^ 
-Hi: Sit* k » s Z&mvmizb h v- 
li. 04fc^$it|.i3fc, rt$mEVN3 oty-1 

smsvc cot y + 3 v t l < {igsamfiv s sot 
oovt^it*. wmMizbhT'uvtfflm 

AOJOBSAO-BSAmCO^Hl l*|g&*EVP 
2o*0 + 6Vi:$it, ^ffi*3BC&*7o-y?giR 

HAcou^wustamfivssotoovk^it*. ; 

<?>t^ 7n y?jiyR|8BOty BSB0~BSBm:5: 
^>W;:7'^ -y ^gtf^COt OBSCO-BSC mt±. 

t^-cMfic*t®0PENi:?it* o ttz. m&A-m 
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fc£*£M^yh&BLL0~BLLn**V><±&ffl!l 
Oh'-yh^BLRO—BLRnWi. -fey*T>7*SA 
*»^«SWEVCCO* 0 + 3 V*^8Wtfit*&$iL. 
»*a**f*tfr&*V*t-y- MS»C(#gift«&VSSO 

tyov*<£&$it*. **y*;PMC*>*K»i:&* 

*>x^i«icii. ««*«a[vss*<fla&sfi*. 

[0019] Citd*. •) . 4HS3e«ix/sM«)2 X ( n 
+ 1 ) awt'jrn^^tlt WJE-firo-y^aM? 
ilgBSAO-BSAm WtCV s-f £ft & £ 

10 bX'Z<mtR.MOSFETNlRXfli2W*>WmbZ 
iX. ttm-t&%m<W"/ MgBLL0-~BLLn£>SI,-> 
tt*IBI<OBLR0~BLRn*><a'9-yh*-y h«SBLL 
XH S B L Rfctt LT + 3 V<7)§£ ii^mE^SWWtC 
ffi»S*L*. JliX^c7)^t'j7'D-y^<7)^$iX 

0 0~WL 0 p^r^LWLmO-WLmp titLXfttt 

«evn 3ot y - 1 0 v*>-^&$ix N zwmmizii 

o y ?Oig*R£iX*:7- K»Ktt^S*t* n + 1 HO^ 
FN (Fowl er Nordhe im: 7t i >7-- 

vy^ivmnzx^x^^ >wiz3\$ 
ikfrti. * <Z>L£ v^««E*sjt«W/jN§=5rfflt^fc$it 

-5. 

[0020] JJcfc. 7^-/ya^t'J*lit-t<i:§ 

VP3ot 0+1 0Vfc$ix, fcO#S!RU-^;K±«ifi 
HfflvssoaoovkSix*. T'o-y^M^il 

A^->LCcOK;Wi. -f-^T&ffimftVSSOtOO 
30 Vk $<t, h'-y hmnWWttlXV&tWEVN 1 O 

ty-3vt$iL-s 0 ^wk^. ^ty-b/nnc«o»R 
*k**^x;HRWtcli, rtgumffVN2ot 0-3 v 
^ft^it*. 

[002 1 ] ^ittcAy. WiTVl MARYcOiMU? 

$ix^-7- H8tc*S^$it* 2 x ( n + 1 ) ffl<7)^* y 

b kcO^T'F N h y^/Wi^*^L-. f-A- y^/t^ffi 
*»i»ifi»* , -Mc»LT* ; f*«aASix*fc». ftfOL 

40 [0022] 

t ?it* t # , mmmizbiy- vma/yv y?m 

WSiAff)U^MiMMM&vcc^t y + 3 vt §it. 

/Kigtsmftvs sot yovt $it&. zcotz. m 

ZOO> ^ y T'o y 9 M B L 0 0 &l*M B R 0 0 <T> o *> 
^y7'a-y^MBL00 36*»feS ilfc*^ttJ 
^•CS««t«ai«Evccoty + 3Vfc$ix, «H 
^t'J7Dy?MBR00 tfnjs$hfzm-&hZ\tfm 

50 mav s sot yovt §*ts. humc, awsiut^ 
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y7D v 7MBLO0&WMBRO 0<O? ^HKO^^ 
D To 7?MBROO #I85£ S*lfc*£fci5V VCS1R« 
fcWMEVCC-3£9 + 3Vi:Sfu SMflXXt'JT* 
o-/^MBLOO 3WfijeS<lfc«*(Ctti»WfflV S S 

»B2M*C<Ol^W±, ^.T&flMHavSSoi 90 

[00 23] ^'JTWMARYTlis 7n-y?gifli 
»A<3 + 3 VMOTTtUtfttftf* 2X(n+l)I 10 
W^'J/O'^MBLOO-MBLO n&^tftCMB 
ROO— MBRO niOX-f •yf'MOSFETN l&lXN 
2*i^y«ffii:S^ -etW^HKSBLlJUiS 
B L R fc*fj6-f& f >y M8B L L 0~B L L n&S Hi 
BLRO-BLRntc^H^^^t^ilS. 

ro-y i?jMtf^B<7)+ 3 vz%vxmz.immt&xw 

<7)n+lfflO^*l»7'n-yi7MBL0 0— MBLO n(7) 
X4 «y?-MOSFETN2j!fc*>'fl3g&S*U 7ny? 
&ifmccr>+ 3 V £gtfrmtf«£t-S£»7)n + 1 
I<0^ t'J 7 ; M B R 0 0-MB R 0 n W'f 7f 20 
MOSFETN3#*y-#!Bfc$iT.S. d^ISm, *PJ 
<Ot*-y MflBLRO-BLRnli, 7D -y^iMt^BO 
S9BSB0~BSB mc7)V >-f*lM>*+ 3 VOgfift K 

*fc3rt.*£fc-C»R»fc:y-x«i: LTtWHSfu £ 
(M»t'-yh||BLLO~~BLLntJ s 7a-y7M1Rmc 
0 BSC O-B SCm<7j^-?tlfrtf+ 3 V<OS*?l' 

i>COt%&. Wo£Th%<. *rffltf0h'-ybi|BLRO 
~B LRn#>*y-XH£: LXtifflZilh t ££ffll<7)t"-y 
^BLLO~BLLn{ib*yfiStLTffiffl$<l. ^ 30 
ffl|<7)f-y MIB L L 0~~B L L n#y— XHi; LTffiffl 
Sill. fc£*fflltf>t*y hUB LRO-B LRntiy-X 

[0024] L*- K fcfcWt . M£tf£W<?XX 
t'J/O7?MBL00W-KSWL00(^?a 

M8BLL0, X'f'/fMOSFETNiaWt"'/ 
MISBLLS^LTrtaWffVPlo4"7+lV<»5K 40 

C#SS OWL * V < &o 

1f7y-X$|SSLL#>£>;U yf-MOSFET 
N3fcfcl«£y-*tlfc LTigffl$ilS*{g30h--y MR 
BLR0$:^LT. jSISOJ: 5 £±J L 
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L«s»i. -feyxryrsAco^iC-ri.taisiniSStlo 

T-tyx;**U f&JI "0" Xit "1" <7)§?&ajLT-? 

[0 02 5] H«C. It^ajL^-HfcitJ^Ts Witf 
£{HO;< * U 7n -y ? M B R 0 0 <TiV- H«WL 0 0 
ife^ilS^^ 'J -t/L-MCtf38K$iT.6 b £ , CKOiMiR 

^y-fe/VNiccoKW yci±. H6tfi^SiiSJ:a 

ffiJWh'-y MSBLRO. X-f •yf-MOSFETN2Sf r 
■rrtrh«SBLR^LTFMWKEVPlo*>) + 
lv<3B*ffiL*EEtf8ffliiS#i4. afflict 

ytlt* 1 ). ^/y-XiSgSSLR^X-f yf-MO 

SFETN45Sr^iffcy-x«t l/CffiffiSfiSilBJo 
h'-y MSBLLOfcttLT. ^IgWj: 5^rit«W^^ 

S*£fcl±» £<?>^**y*MlCte*74fc«fc&o 

s^tatmsai. -fe yxry ysA^jE-rstiifsui 
sstrio-c-fcyxsfu mm "o" xit u i" wg^aj 

[0026] JjLhc7) i 5 fcs di?)^»Jc07 5 y ya^ 

?MBL0 0MMBR0 O^OHtC— *t<0h'-y MSB 
LL0»tfBLR0«6«EB3ii.. «Sh'-y hiSi LT 

0BSC0~BSCmJ,|>^*i7'P-y^^«Bo4'3 
B S B 0~B S Bm<?>\,^-?tlfrtmiR.l/'<>l>b Ztl&Z 

iSftSifc5r<fi^K075-yi/a^=£yi:|B|«!3r«l8S- 

^ 'J coffin x Mfc£H* £ t WX% h i><r>Xfoh . 
[0027] H7(C(±. Il£07 7 7y^t l JC^ 
n«.^^£ 'J TW-^ M ARY(7)^2 <7)HSS^J07D -y 
* J ^§nTV^. 4fc. 08tCli, Wl<F>*^)T\/4 
MARY«-StttW^a5»flWrliIBH*^S<T.. H55. 

6 (Cti . WfflStb' y h^^tfj t^ftt^fflft t •/ 
h. ^rfe. i«3HJfiW^*yrv-fMARY«. buIB 

M M AR YO*^«f««l*tt»*lft^LTV^*«, 



9 

C00 28] i!7(cte^T. zegmMnx^OTUJ 

MARYii, mftm-mmSZtlh (m+1 ) x <n 
+ 1 ) ffl«D^ ; E l J7'a y^MB0 0~MB0n^^LM 
BmO^MBmni, ZtthnX^VfU'vPffilZWi 
toteKM.tiBM&tit n + 2*<?>nm$im®r>i 0 b' 
■yM8BL0~BLni:£:fi§;il>. 
[00 29] ZZX\ ^t'jTWMARYSUti 
X * U 7" O ••/ 7 M B 0 0 ~M B 0 n & M L M B m 0 — M 
Bmnli i8^t'j7Q7^MB0 0$I>'MB 0 1 

®co 2my-h ffiitM^ ^ y -t^m c z %ti? n-t-tf . 

y 70 -y^MBOO&tfM BO 1 £Wcit#>.&. 
[00 30] ^t'jyo-y^MBOOat/MBO 1 

t>*v-x(±. *fjc-r&i»-rh*-y msBLawv- 
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